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(57) Abstract: 



PURPOSE: A process of preparing a 
natural preservative by extracting 
Caesalpinia sappan L. In spirits is 
provided. Whereby, the product has 
an effect on surprisingly improving 
shelf stability of a food product such 
as Kimchi, beef consomme. 

CONSTITUTION: Caesalpinia sappan 
L. is cut. ground, extracted in spirits 
as a solvent and then centrifuged at 
3,000rpm for 15min. The 
supernatant is dried and then 0.001 
to 5.0% by weight of the Caesalpinia 
sappan L. extract is added to a food 
product. The preservative containing 
the extract has high antimicrobial 
activity and does not exhibit adverse 
effects associated with synthetic 
preservatives. 
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(51) Int. CI. 



(19) CHt^El^^SlgCKR) 

(12) ^^^mm^^{^) 

7 (11) g:)HeiS ^2002-0089752 

In'mf^:.','^ ^" ; (43) SJHiiXf 2002tai1g30a 

(21) gSiaS 10-2001-0028618 

(22) 2Q01t--<Q5a24eJ 

(71) sae! ae!4» 

eBH? Bmm 707 aOIOmM 3e 308m 

nag 

¥<i^ =^^=? 529aXI £AISe}OH^S 106M 1903a 

C^;^^^A\ 4=^^ AhMe 464B1XI Ah^fi^OHUM 107§ 1201S 

MihS^AI 'd=? 125-2 

(72) mSJi ^21^ 

¥<y seH? sa!2§ 707 a1^lo^E^M 308m 

4=3? Se.M.e 529eiXI EAISShOHUM 106§ 1903^ 

CA^S^M 4=^^ AHie 464e!II AHIMSOHIfM 107^ 1201S 

S<yg^A| y^.^^S 125-2 
(74) UgCH 



S ^^(Caesalpinia.sappan)§ A^§e[ S!^i^¥;9l CIS AhSSt BIS§ ;9IS§ha. @ i>'SOII 

°J8m a!9g^¥X1lfe aiHSS SH|8Ffe B?tia. ^SM SOHfllS AhSSFW SXHSS^S S^Il 

ggs ^sstfe B?ti ai esngMM oiaf^ oi^jjsi ^mm m'^M^M ^m^mmm mt: E+5ii^ oi 

§011 ^01 ^oi siJHsa gthsife :ii^^#§s aifetcf. oi2f sisoiife axi. ^4= SOI 2i 
a. 



£1 



SMIM 

£ IS e ^^S2| Utg,^5!§h ^AIOIIOII COM ai^^^VHISl UlSg^gg ^SoPI MS^XtS; 
E 2a mxi E 2cfe £i2!g^¥IIIS ^I^SPI ?l§h SxISS SOl^fe A^aS; 

E 3a SJ E 3bfe S ^Sdl °|gt aiagfVWISI S^S^M b^^^.^>;01IA^ felSSf P^32J Ah£!g: 

E 4a a E 4bfe S itSOil 2I6V SaS^fllSI 01! :i: XII £1x1 Oh g£fOI0IIAI ^S§h PriiBSI 

Afseoip. 
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e ^^s^ ai^^^^fli msa^a iy o\m oigt[ himoii 3S^^, m a ^^Ail6^:Hl^ ¥iih ^ ii^^^ 

& flIgOII 2!0ia. 

^uh^o^ ^dl ^^^^OII>H aai Oiea^ ^'g S SOll^ Ol^gOII Slel ¥IIH sk^^ ^ 

<i^oi goi§[ eis^^^ sf^^ii^th ggoi oigan 21a. oiig ^oi dim^ ^iih::'^ i^tin 

:?lt^O| ei ±ih\X\ m9\ HS^gOllAi A^§6F^ ^^¥X-Iiei BHA{butylated hydroxyan isole)^ 

BHT(butylated hydroxytoleuene)^ MM ^^xWQ. 0\m ^^M^ ^^^1^^^0\U^,\ MSsfXIg^OI B 

o\9i^ m^ms\ t^wtm gfxioF^ ¥^^ei sat sm. ^ ois^ s^s ms^ ^^s 5io\ 

s^. w^. mm Mgt^a. umm^ seiixi^r^u neiioiH h¥m ^>^oii 

e 0.1% ol6^s£ Diagsi 3i^s. asesii eoiit 01 mjmm a^a. 

O^Si^^ UMMB ^^OIIAH DiagOl 2^ QfOF . ^sa^i-jj^ 3 go xl^OllAi gSOl 

oia &^ g^¥»i^ xis^asoi a°H^ ^^mas xiil4I xigf^^oii ^^aoi 

^sg s^^s :^^fe^ol bo. se g¥^ ^i^ass aaoii skmsh^ise mm aiis« m 
a. ^ss3F2i ahg, m.±9\ ma. &sHgo| § xisf se^ maaKx e^i^i^e 



e OI2f ^XllSe oilman?! a sf^^l^^ ^^¥X'IP^ CH6h 

01 UEHH^ ¥^^gS UEILHXI a^^Al ^^¥Xil(^6l. ^M^^¥Xil)^AH AH^^ Si 



S ^SOII £|6he, S aSB :±:^(Caesalplnia sappan)g A^gt^ 

ai2a^¥fli a oiM A^g& fliMM sig&ci. s ^soii aag^¥ai^ ^s^^e ^ihs^ ^uim 

mm 0<3f^ 01^^ e^^Al^AH Ol^Oi^a. OI£f as ^ ^^SOil df 

^lo^Aig xHS^ 5huoi Ahgmol i[ag^¥x^l:^^ eix^ioii oixib ei 
^01^ ^oiy a^iM xiism^Qi 

0|2f as e ^^SOIIAH 4= 2ia. 

3 dh^Sjgh ^AIOIIOIIAI ^Ol ^JHSS ^Uimfe ^Ol ^SOilAH ZH^AI^ All^5^^ 

B?iiM sif^^ ^ si^cH. Ah;:,! g^:ngee Ef:Hife 40i ^§oii ^oi sixhsm &:?^A^ ^§ 

E> S£(S ^AlOIIOil/d^ 80lC)a A|^^g2^(^ ^AlOIIOil/H^ 4-6A|Z}gef) ^gAlS 4^ 2iH 

e^'Al^tlAH ^ = fe^gS ^^3^1 ^rtr^^^ee S^'^BISx!^ ^^^£l6f01 

^^e^B ai: ^oi ^^e^M ed^Ai^^AH ^^^^^^e e^iis si^m^ 4= s^a. 

oi2f as ^ ^ss a^Ai3i Aii§§^^ ^#oK)i ifg^fe^. ^^^dig et^ oim^m 

ni:>i6m ^^g^M oigmoi a!S^^¥xii^Ai nigg^a. 

Ah^^h e ^soii 2j6^e. -^^^^^ ld^£f as a!2^^¥Hi« oig§H m 

MS :?^S5^Ilx^ ^xhs sy ^§§[ ^soii ^oi giiHS2^ a&sife ^^^^s 

0I2F as niMoiiAi ss^s^ 4- sia. 

e.K -^Ol ^XHSOll ^^^#MHJ 0.001-5.0%^ 4^ SiCf. 

sfsfi^s &^¥;yph ¥2srgM sH^api ?|5K)i s^oii^ ^g sy efgAig go| x^^imoii ^xh8F 
^ ai^gs¥Ei xiisso^Mi oij^ioti °sH a a!^^^¥;tiis i^Hasmxhrn^ ^^si 
oi¥oixiii SAD. e ^^ss oi2f as 2!^^^¥x-iisj ^4=g[ s^^me ^ oiis¥Ei ^^gn^a 

if A#5) x|g el^^XH^AH 2^g£.^ Ahg£iOi S^H. eieiOIIAH ai^S^Xil^t ^Bl AfgEIS 

0! ^oibh i,^^fe^oi 2igg afois^o^ oioj a. m^^se s^amaoffl, oim sjxi * gsi 
<i^'goii ^:i^moi ^oibh s^ee ^e]^n:::f. 
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e ^^soiiAi sa^^e ^^m^ M\m^ ^. ol§6^ol ^eoKw i^a^^ 

mo\o\ ^^m^^m ^mn y ¥i asAi^ ^e^e e>MoiAi Ms^shoi. ^mo\ 

0I5K e ^^gSI dFir^t^ ^AIOIIM S 1 LHXI S 4b01l 9\Di6[0\ :^^o^«EH ^^¥^^S 

gag ^mm^ ^^^^^xm si^^^a ^ ois j^imoii oishoi ^^Aiiai ^s^^p, mm. 
e bnf^& ^Aioii ai 3011 am Mm2\ ^aoii aioiAH. n ^aioii a ^soii AFgm^ s 
zi£f 321 AF§sa a! ^gg*aoii sioiai oi sotsj gA^x^MOl gol8^:>ll oii^ a oishs 4^ si>iu ^ 

b:>ii(sio5). m^ummm oiuimoi oi^g 33i(siio). oi^m ^^e^^ ^^mm §^'ai 
5:j ^s^^^s &?ii(sii5). -^oi ^^^aisxi^ ^^^aia^oi ^^mnm b 

:?ii(si20.si25). ^^m^m 3sai?iah ^mo\ ssm^ b:«i(si30,si35) oi¥ 

^XHSB ^bim^ (8100)011 AH XHS^ Ahga^ ^^rli^^ e^^^JH^^Oil AH E^OHm^ 3SS 

Mgman. goim:>ii o\d\ mem u^ow ei^^ a^a aiss Aiiitha. 

gg, ^^21 Aii§(^44i)a mm oig& g&^^ei ^^ae ai-ss 4^ aa. 

s!Wiss¥Ei m^ummm ^mm^ b^ksios)^ ^^hs ^^ri^^^i ^s^^csoiubie soiids)e 
mo. e ^^soii ca^ aie^^¥x-ii^ ^§011 A^g5^^ ^o\ ^=^01°^ 2ixi\o\\ ^mm u\x\x\ 

d.'^ gQHx-ii^AH ^s.^s{^m^m)m Mm\^a, ub mm^^ mmo\ ^^sm^oiiah ch ^:hi u 
EfUHs ^mm Mmm ^ si^u ^§21 e^sae nBtmot ^iiimaa. 01 ^§ 

oil Aisg &:?h¥3. 8ot;oiiAi 4-6Aieiee^ e&Ai5i^a. oiffH. ^smoii aa^^^s aizioi 

OI2f g^3^M^ OjHf^. 0^oi12j ¥M e^'AI^ ^§ 4^ 

2^C:KS115,S120.S125,S130,S135). EIXH, g^H^MB OiSfM B Oimmm ^¥ Xil>1A|3|I2, ^^g.^ 

D\(^'2^^^:>\)m oigs^oi &a esAi^a. okih. ^^moi ess ^^ehoiiah£ ^¥ oigaoi hi 

a^HS 0121 ^Bm M^\m mmO\ ¥^fe^(100-200m«)S aar^^^S 3500rpm2i 15^ 
SSE ^^g£IA|5l3, ^m^m Ol ^gesiS 105*0011 2AI2lga 2!5AIEi ^ QIAI^IOIEiU ^ 

eoliAi xha^sAi^iHSM) fl& 4 2^c^. &e . ^oi iJ&:?ioii 21& ss^f ^^'^ 

£|:'I01I 21§[ g§g 2¥ g^3ge2|2j gag ^£1^^ ^^o^ ^g^Cf. (HEUH, g^Uggg 01 

a 4 2ie 5ioia. fe^sF^ §!^s£Iai oig^^^ gaispi ota^ ggs 

01a ^^01 M^B £!a^^¥HI^ Ueoil &^A||61 ^S5h2J{XI&} X\m ^•M^^¥X^I^ MgS 3^ Sjg^h ^ 
£S ^§(»s^§)01j ^01 Ahgeha. 

£ 2a LUX! £ 2cfe aia^^¥XilS ^^Hl^aPl ^m SxIMg Md^^ AmgOID. 

£ 2a LHXI £ 2cM ^^^5^2. ^^^m m^^^^mm X-il3&5Pl ^mOj Mg£l^ SxlOll^ ^^^^^ ^ m 
m^'Xl, ^^g^^^Sxl ^ ^^^ai&xl gOI 9JiQ. £ 2a01IAH MO] gxlfe g^H^gg 
Bfll(S105)01IAi AhgaW. geM^^::^l3, g^g ^^s^ 4 S^EH UHri^CWater Bath):?F 

2ia. £ 2bO|IAH Mei Sxlfe :4i = fe^§S (S1 15)011 AH A^gSI^ (Rotary 

Vacuum Evaporator )0| a. 3£13 £ 2c01IAl Mei Sxife ^gSHM ^^fe &:?il(S120. 5125)011 AH Mg£l 

^ ^^SBPioia. ge. e ssoii mm aay¥«iM ;9ism:?i ¥imoi sx\m 2ioii£ ag^th 

AhgS 4^ 2ig 3a0|X|°>. 3 Sxl^B 01 ^0^21 gAh^MOl ^QOll OBI/H g0|8h:>|| ^gS 4^ 

sxiMoia. 

Dim. e ^^S2j aia^^¥Xii xii^^^aoii l^a^ xii^a :^l^^#g5^ e^2i m^m:D^:f\ m^^B 
^mm9\ m^m^m u\^m urn ^ ^ ss2] a!2!^¥«is A^gt^ xiig(sxi, ^4)^^ ob 
^4m^mmm Mmm 73ig(sxi. ^4)e bl5l^^ ^gg ^aiisi ^st^a. 

&^#^2J MAh¥ SAl^^eOllAH ^gOil SE^g Qlxife Ollr^X^l £| xl Of 

MBFOI (Escherichia coli KCTC 1923), bf^£l:^^ AH^^ai>^ (Bacillus subtil is KCTC 1021)g 2|Z[ ^bl 
OPKLB agar)fclHXI. ^Mdl&l^ OhDKnutrient agar )bH XI Oil AH ^ 301C21 g£^ 24~48A|Z} bHi>^5ha 
a. 3£I3 Pii^B a^{i^a(disk diffusion niethod)3l s|^X16H^£(MlC)S mo[0\ m^m^m mo\^9Jt 
a. a±B mi^^^ IHI01It|(paper)0|| □11^21 Aie(^^)M ¥SQl(clear zone)M 

£ 3a S £ 3bfe ^ SSOil 2J& aiag>^¥HI2i g^S^g b^^£H>iO||Al ^mm P>iB2| Afag0|3, 

£ 4a ii £ 4bfe e ssoii 2J& a!agf¥J(ai2i &2s«s oll>^^laxlo^ eafoioiiAi umm q^h9\ 

£ 3a ^ £ 3bM ^^^mS. 01 Af&MOIlAi ^(:^^^ ^¥EI S^HI^ AFg£|01 ^Q)^^ 

m ^01 ^^^egOII 2j5HAl Ol^gOl X[R[X\d^^ ge^Oia. OI2f ^01 ^ ^gOll CD-^ 

mmS bh^EH:±:01l CH6H ^at.^ ^S^it^ib mOI3 £ 4a iy £ 4ba 1,^56^^, 01 AfSMOllAH 

^2j m mm UEit« 5tioi 4^^^#§oii 2ieHAH oi^goi x^a^xl s^oici, oi£f ^"-oi 
B ssoii ine oii>:jtiiB.ioF M£foioiiAi£ ^^m as^xiie moi^3 aia. ag a ig 

2|e 4i|g*Sgo| oil>iXll£10h SBfOI KCTC 1923(Escher ichia coll)2f bf^a>i AlM^dl>i KCTC 
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1021(Bacillus subtil is) 3^011 CHS ¥Sai(Clear-zone) a:?l» ti\ILm aOjCI. 

fS 1] 













4.5 


6.7 






1,5 


23 






4.0 


5.5 






2.0 


2.5 






2.0 


3.2 




(mm) 


2X) 


si.o 






2i> 


2.5 






2.0 


2.5 






9.0 


3.2 



cf^ ewsi ^g^^MMoii uimoi a:pi:?^ ^esi B:>ji UEfu^ moi^ii s^sia. 

SOIS 10m£ OH x^lbH XI (nutrient broth)01l a^moj 30'C01IAi 24AIZ} bHi>^aKM ^ 

^aAlSa. Zl^, ^eollAI 4~5nime] SaiO|M(plate)0il 0,2m«B ^^6K)j 

ago^ ^xli. 8mm miOIIH P^BCpaper disc)OII ^mmsX ^sS^^ 

150/«/disc:^^ s^^Aiaa. n as. 3ot:oii>M 24'-'48Al^^ se.^ ^ a^B, ^^9\ 

¥SU(clear zone)^ B:?l(mra)g ^§5K)j bllHShaa. &B. Dl^gOl «Hg?@ bHIlOII S^S ee> ^ 

sm safoi s^sssj SA^6^ac:^. h 2^ Ajg*g^o| oii>:x^i£iAioh 

My 01 (Escherichia coli KCTC 1923) 2^011 CH^^ H|H2f Gfi S2}2| S^SS Me! 

£30111. S 3g ^'^^e^HI b^^'&l^ A1M^ai^(Bacillus subtuilis KCTC 1021) 5^01! CHfh 

2 J 





1^ 


2il 




4il 


5Si 


6gj 












>g-.4.3?:iv;' 




4,3 --v-: 






1-5 


0 


0 


0 


0 


0 






4.0 


0 


0 


0 


0 


0 




¥9 en SI 


2.0 


2.0 


0 


0 


0 


0 






2.0 


0 


0 


0 


0 


0 




(mm) 


2.0 


0 


0 


0 


0 


0 






2.0 


0 


0 


0 


0 


0 






2.0 


0 


0 


0 


0 


0 






3.0 


3.0 


2.0 


0 


0 


0 



m 3] 





1^ 


2tt 


3gl 


4S 


5SI 


6^ 








lftS6.3^pJ 




% ^5>55^V^,: 


SlO; 


R^v.4i5iaj 






2.5 


2.0 


0.8 


0 


0 


0 






5.5 


0 


0 


0 


0 


0 






2.6 


2.0 


1.8 


1.6 


0 


0 






3.2 


3.0 


2.0 


1.6 


0 


0 




(mm) 


3.0 


^0 


0.6 


0 


0 


0 






2.5 


2.0 


1.7 


0 


0 


0 






2.5 


1.8 


P 


0 


0 


0 






3.2 


3.0 


3:0 


1.8. 


0 


0 



fi 22f S 32] ^ifOilAI MOJ U^2f ^01, 1^ Ql 01 Ei Oil Ai^ rli^^^Mlilf DH^^^gOl blh^aH>i2f 



13-4 



S:jH^ 51 ^2002-0089752 



OIIAH a4:HoH^Efe silfllbHIIOII AlieS SStF ^ ^#glS ShOl 30TC0IIAH 24 - 48 AI2f 

^ asES ^§sh?iu. 22«idHxioii sgsKM Di^goi m^sixi di= feES a^iHSH^Es §§s^a 

D. H 4fe ^g^#g2| O||ii:fl|£|x|0h g£h01 KCTC 1923 (Escherichia coli)£f tl^^^.^>i AIM!! 
£1:^: KCTC 1021 (Bacillus subtil is) 3^01! CJI& MIC(4l±X1SHfe£) ti\M miUm MOI^H SlCf. 
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^oi fi 4^ ^:flf2f ^OL e mm :^^^mm^ u\M^^^o\\k\ looppm. ::'iEf aie^^e^^gg 
5ooppm^^ UEfid^o^, oii^iixiiaixioh M£foioiiAi^ 4:^^^goi loooppm. D\E} E^^m^mm^ 

H. Sbl@ rn^OW ^^^E^ dhSf ^01 Xil^a ^ ^^SOII (H^ ^§011 ^Oj 

bH^oii mmmo. o\m, ^^d\ eiaioii ^mm u\x\x\ gDH:qi^AH ^^m^ss ^[sm 

n 0.001-5.0% S?|LH01IAH Mgo^S^ thCf. OI2f ^^01 A^g£^^ UlthB 3 

:i:XHoH^£^ ^g^mOIIAH ^0\B ^£(0.001%)2f ri^^^^M MgAl Sm^oi ^yD\\9\ ^£(5.0%)^^ 

^Ei Stasia, e ^AioiioiiAH ^ximsi ^xhs^ ]m^nmm m^o\o\ 
±^mo\\ g£M ^mmo\ io-i5Aie}§£ sxiai^ ^ ^^Aii^fse >i^¥i m^Miiot, oi 

^xHs^i mm^^j\^^^ ^'^'^ ^m^mmm 1.0% mDmo\ ^x\mm xh^e^o. 012^ ^^oi ih^b ^ 

sy ^L^^H oi¥S a:>^6^ac^. aesi s 5^ iotcoiiai i^xiM x-isae hh ^x\j\s^o\\ u\x\ 
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[S 5] 




H 501IAH fiSJ 23^2^ ^01. liX\D\ <i^IIH£IO^ ^^ohfe 4=4iO|gteEfe 4.0 OlohS 

OS 01 1310)1 °lo^e US 20^5)hxi pH 4.0 oi&^s ^xls^«c^. nam ^xheis uxi 

gj ^gxHeiEi ijxife e^wxi pH 4.0 014.^21 sts sxiefa:?! awsoii oieoii hish 14^ eto| 
x^5^^§s3l:>^ siss ^ 4= sia. sE§h sasoi sife ^^aa am¥. ^i^, s>g 
iig^#g2j g^oiiE 6~ioss£Wxi pH 4.ooi^s sxiohasHs ±mo\ ipioiy usesmaf 

oi2f as ^fgo^ msa 2t ijxiss iot;o)iAH 30s x^&s^^/H 2^2^^°^ xis gjxi°i 
^ 5^saA^s ^Alo^ac^. imys 2o~5och 2| logi^! 4oss ^ss^aoD^ sunfas 

5§ diBSjEsg AhMShsacf. 3 iJigo^fe o^^ SCK5S), #i:K4§). ag(3S). usHCKas). oi- 
^ us2a(is)s ss2^os eseh §4=s sens ^sjsaa. h 3 safs 
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xi£i ^xioii biaFoi ^eai see 4^ s^sia. 

^xH^oii \^\^ aoi i-ii^s ^ ^^§011 (HM ^^^eee ^SOil ^Ol hh^ 

Oil OICH. -^Ol S^e.^ ^x|£J ^^^^^ Ahgefa. ^ ^AlOllOilAH 

ys. es. ¥xh^ §2j ^^^^ M^^§ollA^ &oi afssf^ 51^^ a^iif ^^oi 

JiliohOi ^SoF^QF. eiXH. ^HDX "^DXiti 2.5%, AF^ ^:;|>i 2.0%. 1.5%. <N S 1.0% g 

Oil ^ 2-3si :>^g6^ac^. oisf^e aao^ jtiise^ Ai^aoii gr^^ ^ ^ 

as SOi S:?lg01l 3-4AI2} In^Am ^ 37t;0||/d XHS6hS/H S¥IIH54^£f 4=^0iefe£(pH)M ^§ 

m^a. oeai h 7g s/icoiiai xisssie ra ^4^ei xhs^oii dixi^ sea ^^^^^ 

21 S3Fm3fM SOI^fe £soia. 



7] 





08} 


Id 


38} 


68i 


pH 




pH 




pH 




pH 1 %^<rm 




















6.71 


i/)xip'' o|m 


5.65 


1.0x10' o|ei 


5.^ 


7.0x10* 


5.30 


6.5xior 




6.54 


1,0X10* 0l6f 


5.86 


1X)xitf' 


6.01 


6.oxicr 


6.25 


4.7x10" 




5.48 


1.0X10'? Ol&J 


5.43 


LOxlor 0|Sf 


5.^ 


iJOxlO* 0|df 


5.42 


li)XlO^ OW 




5.28 


liJxitf* OW 


5.35 


1.0x10" 0|6J 


5.48 


1.0x10* o|ef 


6.65 


1i)xlO' 0(6^ 




5J30 




5.40 


LOxtCf PW 


&52 


1 Jfxitf" ota^ 


S.64 


1.0X10* 018} 



13-6 



SJIimm ^2002-0089752 



^4=oiiAHfe 5^7jni mis 1.0x10^ o\ms\ s^m s.o\ Sol ¥1IH:3^ moiutx\ 2tmm moim^a. oioii 

Oia as gfaSS BISa 2,^ ^4=5^ 37*COII/d 5^ m21 XiSSI-SAH 

A^s ^Aiohach. rays 20-5001 'dt^ ^ ios^ 40ss ^^6^aoffl s:'^&^as 5§ bim 

siEss A^go^a^. 3 oh^ gcKss), gcK4§), sgos), U5acK2§). o>^ u«« 

DKis)^ oK)i SS& g4-§ e^L^e^ saxis ^macf. s ss 3 2j»s scm^^ 

£soia. 





OS 




3« 


5gJ 






































4.5 


4^ 


3.5 


3.6 


1.0 




05 






4.3 


43 


3.7 


3.6 


1.2 




0.5 






33 


3.8 


3.6 


3.6 


3.0 


3.0 


2.5 


2.6 




zja 


3.8 


36 


3.6 


ao 


3.0 


2.5 


2.5 




3.4 


3>4 


32, 


3.2 


Z8 


23 


Z4 


2.A 



fi 8CHIAH aei S3f2i- SOI, iii^^^gs s^^§^ ^4=fe ^, if, at. s^iif mm s.mm^ mm 
xH£i ^4=0)1 bioKx mms] mmm ^ 4= aiaa. 

b^2t as, S ^^S2J b^^^!e^ ^AlOtlOil mB a!Sg^¥fll m^&^a S 01 ai3g^VHI» A^Seh 

^S5^axle^. olfe o\\m mo\ 2011 MJif§hw e ^^ssi ^i^si A^^^s soiuxi af^ s 
¥1 uioiiAi Q^m &m sy asoi d\^8\q^ 01 sot°i e^^^ei :jis»ss if oioHif 4^ ais 
201a. 



0l£f as e ^^SWI 2|5^^, 4:^0)|AH ^Set a!S&f¥fllfe ^S tfe^^S 3;>I2 ai°Dl, &^S}¥HI 

?h sjfe eiai¥S!-soi asi gaaxi ^yeisoi ef^jsm A^§& 4= sife s3^7^ siQ. sEth 

Oia as ^^21 MS SasaM axi. ^4= SSI SlgOII Sismo OIMSI XHS^g aoisjo^ a§ 



1 

msn^ss oia^ oi2H°i s&^Ai^iAH e:JiiM a&shfe sisg^^fli n 

s^s 2 

n 1 &OII SlCHAi, 

401 ^§S SS^SeJ 2§ 5&6hb £!agi¥»l UlSg^a. 
3 

fli 1 1} SEfe Hi 2 ifOII SIOIAH. 

^51 aXHSS SblShfe B>llfe ^91 iJi^g ^SOIlAi a^AISI AIIS6Jfe B3IIS S&ohfe £!a&¥fll 
X-IISg^S. 

4 

XHI 1 if £fe n 2 ifOII SI 01 AH. 

g^nsgs ^Sohfe BJiife feoi ^§01! ^:7i s!xhs» s:7^Al seww ^§§} Aietg 

B e&A|9|fe SSSJfe 2!aS¥fll WiSgfS. 
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5 

M 1 if SEfe M 2 mm SICHAH, 

a^SaSJIS S!6)S£loK)l ^eeijg ?l8ffe 9311 it: 

6 

fli 1 soil 5\mM s=?B a!a&¥xiis Mmsiw ai^sfe aia&^ais oiset sisoii 91o\m. 

¥ais OIS& Mm. 
m=?m 7 

fli 6 soil SICH/H, 

m=?m 8 

Jai 6 S SEfe fli 7 soil 910\M. 
§^S 9 

m 6 S SEfe J9I 7 soil S10|>M, 

^iHSfe ^^'ei as ^s^s s^fe aagr^ais Ahseh xiig. 

S^S 10 

III 6 S SEfe XII 7 SOI! 2101 Al. 

axHsoii ssafe 4:^^sg2i 0.001-5. o%ej 5!s ^§°s 8fe sag^vxiig A^gg^ 
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(SOOOrpn-lse) 












as 













^SIOO 



S1 10 



8120 



S125 



S130 



S135 



CD 
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SEE*2c 
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